Abstract: Public perception of climate change is an important element that affects attitudes towards adaptation and mitigation. Understanding the general public's perception of the issue can assist decision-makers, though the climate change perception is affected by multiple factors. This study examines the main sociodemographic factors, including gender, and the role of previous personal experience with extreme weather events on climate change perception and engagement in individual adaptation and mitigation actions among the general population in the Czech Republic. Based on statistical analysis, gender, age and previous experience with extreme weather events have been found to play a significant role in the climate change beliefs of individuals and in the perception of the cause of the changing climate. The analysis revealed that respondents with previous experience with extreme weather events were significantly more likely to implement adaptation and mitigation actions than respondents with no experience. The survey represents insights into climate change perception and beliefs of the general public at the national level.
Introduction
Public perception of climate change is an important element that affects attitudes towards adaptation and mitigation and influences climate policy and communication [1] [2] [3] ). Understanding public perception of climate change as well as perception of risks can assist decision-makers in supporting publicly preferable adaptation and mitigation actions [4] . Moreover, public policies need broader acceptance and understanding of the rationale by those who will be affected [2, [5] [6] [7] . Public views on climate change and perception of risks resulting from the changing climate differ between countries. For instance, Lorenzoni and Pidgeon [5] investigated public views and conceptualization of climate change from European and American perspectives and found, among other things, widespread awareness and concern about environmental issues and climate change. However, climate change is generally perceived as less important compared to other social issues. Ratter et al. [8] even found widespread declining public attention and concern about climate change.
In a Special Eurobarometer Survey, half of Europeans (50%) in EU member states perceived climate change as one of the most serious global problems. When compared to the importance of the single most serious problem, climate change scored third, whereas poverty, hunger and lack of drinking water received the highest priority (35%), followed by the economic situation (24%) [9] . In all of the surveys, Czech citizens scored below the EU average in climate change perception. In 2008 and 2011, the Czech population had one of the lowest scores in climate change perception. Thus, this is the first study at the national level focused on a relatively climate-skeptical country with 5 relatively high greenhouse gas emissions intensities [10] . Other studies are also indicating that Central and Eastern European post-communist countries show lower levels of environmental support and higher climate change skepticism compared to Western countries [3, 11] .
Perception of climate change as a risk (threat) affects people's behavior, particularly with regard to risk preparedness and attitudes towards adaptation. Sociodemographic characteristics play a key role in climate change perception and the capacity to adapt [12] . Oppenheimer et al. [13] identified the following factors that shape risk perception: (1) interpretations of the threat, including the understanding and knowledge of the root cause of the problem; (2) exposure and personal experience with the events and respective negative consequences, particularly recently (i.e., availability); (3) priorities of individuals; (4) environmental values and value systems in general.
According to Brulle et al. [14] , the main factors affecting public perception and concern about climate change are experiences with extreme weather events, understanding of scientific information, media coverage of the issue, efforts of advocacy groups, and cues from the political elite and economic and political factors. Analysis of these factors showed that cues from the political elite and economic factors had largely affected public concern; media coverage was also found to be an important element. On the other hand, experience with an extreme weather event and scientific information had minimal effect on aggregate public opinion with respect to the threat of climate change. This finding is in contrast with the study carried out by Spence et al. [15] ), who found that personal experience with an extreme weather event (in this case flooding) increases concern about the climate change issue and has an effect on actual willingness to undertake individual mitigation measures, such as energy savings. Fownes and Allred [16] found that while respondents agreed more that they had experienced the effects of extreme weather or climate change as temperature increased, climate change beliefs were better predictor of perception of a personal experience.
Many studies focusing on natural hazards, especially floods, have found that people who have not experienced flooding were less aware of future risks resulting from climate change [15, 17, 18] . Risk perception and decisions related to personal experience are often dependent on personal encounters with the climate-related hazards [19] . When individuals react to climate change risk based on personal experience, their perceptions might be weak due to the relatively small effects of climate change in the near-term future [19] . On the other hand, recent research shows that individuals who have first-hand experience with extreme weather events (such as flooding) are more likely to be concerned about climate change and to undertake actions to mitigate the impacts of climate change [4, 15, 20] .
The aim of this paper is to investigate climate change perception and the role of personal experience with extreme weather events, as well as future risks shaping concern about climate change. We focus on the main sociodemographic factors such as gender, age and education influencing climate change beliefs among citizens in the Czech Republic. We hypothesize that gender and previous experience with climate change increases the sensitivity to climate change perception and willingness to implement adaptation measures. Furthermore, our analysis explores related aspects of the willingness of people to engage in adaptation and mitigation actions
Methods

Study Area
The Czech Republic is a Central European country with a population of 10.5 million inhabitants. Increasing frequency and severity of extreme weather events (floods, droughts and heat waves) have been observed in recent years and are expected to increase. Eight severe floods hit the country in the last 16 years, leaving behind total damage in the amount of EUR 6.7 billion and 122 dead in the period 1997-2013 [21] . The occurrence and frequency of flooding are expected to have an increased impact in Western and Central Europe (including the Czech Republic) in the future in terms of damage costs and the number of people affected [22, 23] .
6
Regarding climate change impacts, the average annual temperature increased by 0.8 °C in the last five decades and a further increase of 0.24 °C every 10 years is projected [24] . Projections of precipitation show an increase in precipitation in the winter and spring months and a decrease in the summer and autumn months. In terms of the observed trends of changes in the average number of days with extreme temperatures in the Czech Republic, the number of summer and tropical days rose between the periods 1961-1990 and 1991-2010 . The number of summer days (maximum air temperature ≥ 25 °C) increased between these two periods by 12 days on average and growth was also recorded in the number of tropical days (maximum air temperature ≥ 30 °C), specifically by six days [24] . The July 2006 heat wave, which lasted 33 days, was the longest and most severe individual heat wave in Prague since 1775 [25] and heatwaves have been increasing in occurrence and impact in the last decade [26] . The impacts of heat waves are especially pronounced in urban areas due to the increase in urban heat islands. Projections for the near-term future (2021-2050) indicate a 50% increase in the number of tropical days; a similar trend is also expected for tropical nights [27] .
Data Collection and Analysis
We performed a quantitative national survey on climate change perception and willingness to adapt in the Czech Republic. Data in this study were collected by the professional company Ipsos, which recruited the panel of respondents and distributed the questionnaire. The survey was conducted as a programmed, structured online questionnaire administered by means of computerassisted self-interviewing (CASI) in October 2014. A total of 1024 respondents from the Czech general population aged 18-65 completed the survey.
The questionnaire consisted of 14 questions. The majority of questions were multiple choice questions following a Likert scale design. The first part of the questionnaire focused on individuals' beliefs and opinions relating to the issue of climate change. The second part included questions about personal experience with extreme weather events in the last ten years (such as storms, floods and torrential rains, hailstorms, heat waves, droughts), damage to respondents' property and the respondents' opinions on intensity and frequency of occurrence of these events. The final part of the questionnaire investigated respondents' willingness to adapt to future consequences of climate change and to engage in adaptation actions.
The sampled data were analyzed in IBM SPSS Statistics 21. Descriptive statistics were calculated to assess the distribution of data in the dataset. A Chi-square test of independence was performed to examine the relationship between selected variables (sociodemographic, previous experience with extreme weather events) and climate change beliefs and concerns, and willingness to undertake adaptation actions.
Results
The sample included responses from 1024 respondents from the general population (Table 1) . Males and females were equally distributed in the sample (49.5:50.5%). Age categories, as well as town size categories were nearly equally represented (Table 1) . Regarding education, 16% of the individuals surveyed were university graduates; most of the respondents had secondary education (73.3%). A majority of respondents experienced some type of extreme weather event in the last ten years, with heat waves being the most frequent type of event (91.9% of all respondents) ( Table 1) . 
General Attitudes towards Climate Change
The majority of respondents (78%) agreed that climate change is occurring (34.8% strongly agreed, 43.3% agreed). Only 59 respondents (5.8%) disagreed and 166 (16.2%) selected the category "Neither agree, nor disagree" ( Table 2 ). The majority of respondents (75%) were convinced that climate change is caused by human activity and only 22% said that it is due to natural causes (3% selected the category "Neither agree, nor disagree"). When asked about possible future climate change-related risks, 67.5% of respondents expressed concern (17.1% very concerned, 50.4% concerned), 27.5% did not show any concern and 5% were not sure.
A significant relationship was found between age and awareness of climate change, with younger respondents (18-34 years of age) being more aware of the changing climate in comparison to individuals in the age category 35 and above (X 2 = 31.065, p = 0.002). Approximately 87% of respondents in the age category 25-34 supported the statement "Climate change is occurring" (strongly agreed or agreed), whereas only 71% in the age category 55-65 were of the same opinion. Older respondents were also more likely to disagree with this statement (9.9% in the age category 45-54 compared to 3.1% of people aged [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . However, the fewest negative answers were given by the age category 35-44 (2.4%).
With respect to age, younger people were more likely to agree with the fact that climate change is caused by human activity rather than it being a natural occurrence (X 2 = 21.584, p = 0.006). Approximately 82% respondents in the age category 25-34 believe that climate change is caused by human activity and only 15% were convinced it is a natural process. Conversely, respondents aged 55-65 were much less likely (69%) to believe in the anthropogenic cause of climate change and more likely (26%) to be convinced of natural causes of climate change.
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Education level was another important factor revealed by the analysis. Individuals with secondary-school and university degrees were found to be more aware of ongoing climate change than those with only elementary education (X 2 = 25.608, p = 0.002). Nearly 87% of respondents with a university degree agreed (strongly agree, agree) that climate change is happening and only 5% disagreed, whereas in the case of respondents with elementary education, only 67% gave positive answers and 9.4% gave negative answers. Other sociodemographic factors (town size, monthly income) did not show any significant effect. 
The Role of Gender
Concerning the general perception with respect to the existence of climate change, there were no significant differences in the agreement on climate change occurrence between males and 9 females. However, men were found significantly more likely to disagree with the statement "climate change is occurring" in comparison with women (8.3% compared to 3.3%; X 2 = 16.124, p = 0.001) (Table 3) . Moreover, the analysis revealed a significant difference in opinion about the cause of climate change between males and females, with men more likely to agree that climate change is caused by natural processes (60% of men compared to 40% of women) and women concurring that it is more likely a result of human activity (54% of women compared to 46% of men; X 2 = 16.266, p = 0.000).
Gender also played an important role in perception of climate change-related risks. As in the case of climate change beliefs, women expressed greater concern about the future possible consequences of climate change (X 2 = 10.202, p = 0.017). Approximately 72.3% of women selected the categories "very concerned" and "concerned", compared with 62.7% of men, who were more likely than women to state "not concerned" (31.7% to 23.1%).
Previous Experience with Extreme Events
A significant relationship was found between previous personal experience with climate change-related extreme weather events and climate change beliefs (Table 4) . Respondents who had experienced a very strong extreme weather event were more likely to agree (strongly agree, agree) with the statement "Climate change is happening" (91.5% compared to 38.9% of those with no prior experience with extreme weather events; X 2 = 159.857, p = 0.000). Only 1.1% of respondents who had experienced an extreme weather event disagreed that climate change is occurring.
Respondents with previous experience were also more aware of future risks resulting from climate change (X 2 = 122.598, p = 0.000). The majority of people with a very strong experience showed high levels of concern about risks in the future (nearly 86% compared to 21.4% of those with no experience). Nearly 65% of respondents with no experience at all did not express any concerns about future climate change-related risks.
People with previous experience were also more likely to engage in actions involving individual adaptation and mitigation measures (X 2 = 85.861, p = 0.000). Only 22.2% of respondents with no previous experience with extreme weather events had taken any action to adapt to the changing climate, as compared to 77.7% of those who had experienced an extreme weather event. Table 4 . Previous personal experience with extreme events and attitudes towards climate change (beliefs, perception of future risks, engagement in adaptation actions) among the general population in the Czech Republic, N (%). 
Adaptation and Mitigation Actions
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We were also interested in investigating whether the Czech citizens are willing to implement specific climate change adaptation and mitigation actions. Approximately half of all respondents (50.6%) reported that they had already been engaged in some individual actions including mainly mitigating actions (energy and water savings, recycling, rainwater harvesting), soft adaptation measures (early warning systems, insurance) and various technical adaptation measures aimed mainly at protecting property against flooding (Figure 1 ).
Figure 1. Individual adaptation measures already taken by respondents (% respondents, N = 522).
The analysis of the relationship between sociodemographic factors and adaptation to future climate change consequences suggested that age was an important variable playing a role in individuals' adaptation attitudes (Table 5 ). Older respondents were significantly more likely to engage in adaptation actions than younger respondents (X 2 = 16.241, p = 0.003; 54.8% in the age category 55-65 compared to 36.8% in the age category 18-24).
A significant association was also found between town size and implementation of adaptation actions (X 2 = 16.269, p = 0.003). People living in smaller municipalities were more likely to show an interest in adaptation actions than those living in bigger cities (60.6% of respondents living in towns with 1000-5000 inhabitants in comparison with 43.3% of people living in municipalities with 20,000-100,000 inhabitants) ( Table 5) . Table 5 . Sociodemographic factors and engagement in adaptation and mitigation actions among the general population in the Czech Republic, N (%).
Variable
Have you already engaged in any adaptation actions?
Yes No
Gender (NS) 
Monthly income (NS)
Climate Change Beliefs and Perception of Climate Change-Related Risks versus Engagement in Adaptation and Mitigation Actions
When examining the relationships between attitudes towards climate change (beliefs, perception of risks and adaptation action), the analysis revealed that respondents who were concerned about the future impacts of climate change were more likely to implement adaptation and mitigation actions than those who were not concerned about these risks or were not sure (nearly 74% very concerned compared to 37% not concerned and 30.6% not sure, X 2 = 67.061, p = 0.000).
Also those who agreed that climate change is occurring were found to be more likely to engage in adaptation and mitigation measures than those who did not agree or were not sure (62.6% strongly agreeing compared to 27.1% disagreeing and 28.9% who were not sure, X 2 = 65.310, p = 0.000).
A relationship was found between beliefs about the existence of climate change and beliefs about the cause of climate change. Those who believed that climate change is occurring were significantly more likely to support the statement that climate change is caused by human activity, in contrast to those who were not convinced about climate (86% compared to 14.6% of respondents), (X 2 = 248.079, p = 0.001). Only 13% of respondents strongly agreeing with the statement "Climate change is happening" gave the answer "It is due to natural causes", compared to 75% of people who were not convinced about climate change.
Discussion
Public perception of climate change has been a subject of numerous papers in recent years [1, 4, 5, 12, 14, 15, [28] [29] [30] [31] . Climate change beliefs and concerns and engagement in adaptation and mitigation actions have been attributed to various factors including sociodemographic, political and economic factors, as well as personal values and experience with extreme weather events.
The main aim of the present study was to examine the role of selected sociodemographic factors (gender, age, education, town size, income) and the role of previous experience with extreme weather events and willingness to undertake individual adaptation and mitigation actions among the general public in the Czech Republic. The most important findings of this study are discussed below.
The Role of Gender and Socio-Demographic Factors in Attitudes towards Climate Change
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Gender Difference
Women were found to be more likely to believe in the existence of ongoing climate change and expressed greater concern about future climate change-related risks than their male counterparts. Females were also more supportive of the statement that climate change is caused by human activities. Male respondents were less likely to attribute climate to human activities and also less likely to perceive future climate change-related risks. Similar results have been reported by other authors [4, 28, 29] . Davidson and Haan [29] , who carried out a survey on attitudes towards climate change in Alberta, Canada, attribute these gender differences predominantly to political ideology (women having a lower tendency to subscribe to conservative political ideology and agreeing more with liberal ideology).
Perception of climate change offers a theoretically and empirically interesting case for examining gender dynamics. Women exhibit slightly higher levels of both knowledge (more scientifically accurate) and pro-environmental concerns [32] . Our results are consistent with McCright's [32] analysis, in which he found that a greater percentage of women than men believe that global warming is happening and is primarily caused by human activities. However, we did not find any association between gender and engagement in adaptation actions.
Age Difference
Some papers previously identified age as an important factor influencing the perception of climate change risks-older people were found to express both less concern about climate change risks and willingness to engage in adaptation actions [17, 33] . Other key sociodemographic factors are education and income-there is evidence that people with higher education and higher income are more aware of climate change risks and more likely to adapt in the case of, for example, flood risk [33] .
Younger respondents were more likely to believe in the existence of climate change and to be more aware of climate change risks than their older counterparts, consistent with other studies with similar results [4, 12, 29] . Age was also found to play a significant role in opinions on the cause of climate change-younger people were considerably more likely to attribute the cause of climate change to human activities than older respondents, who perceived it more as a natural phenomenon. On the other hand, the conducted analysis revealed that older people in smaller municipalities are those who undertake most adaptation measures. This is in contrast to some studies that found that older respondents tend to be less willing to adapt [12, 28, 33] .
The Role of Personal Experience with Extreme Weather Events
This study confirmed an association between previous experience and greater awareness and stronger perception of climate change and related risks. Respondents with previous experience with an extreme weather event were characterized by strong beliefs in climate change and expressed considerable concern about future risks compared to people with no experience, who assessed future risks as low or none. Rather predictably, individuals with first-hand experience were also more inclined to undertake adaptation and mitigation actions, including changing their place of residence.
Many other authors report similar results [12, 17, [34] [35] [36] [37] . Bichard and Kazmierczak [12] report a significant association between previous experience with extreme flooding and willingness to undertake flood protection measures in UK households. Another study from the UK found a relationship between first-hand experience with flooding and implementation of some form of flood protection [38] . A survey of homeowners in Dresden, Germany, also confirmed a strong association between flood protection measures and prior experience with flooding [37] . However, as Ray et al. [7] suggest, the relationship between previous experience and support for adaptation policies is probably not clear-cut, as support for specific adaptation-related measures differed by policy.
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This study's findings support the hypotheses that experience with extreme weather events can reduce the effect of psychological distance and increase support for adaptation policies [31, 39] , as individuals with direct experience of climate change phenomena are more concerned and undertake adaptation or mitigation actions [15] . Several studies show that people are often aware of the consequences of climate change but often underestimate their extent and magnitude. Taylor at al. [31] conclude two important concepts influencing the level of concern about climate change threads: optimism bias (awareness of the risk, but lack of awareness of personal vulnerability) and psychological distance (impacts of climate change are perceived as affecting distant geographical areas, occurring in the future or in other social groups). These two concepts can considerably affect people's perception of climate change risks (reducing concern), as well as people's willingness to engage in adaptation actions.
Engagement in Adaptation and Mitigation Actions
People who believe in ongoing climate change as well as those who were more concerned about future climate change-related risk were more likely to implement adaptation measures. Furthermore, individuals with stronger beliefs in climate change attributed the cause to human activities. Some recent studies from developed countries examining the relationship between climate change beliefs and willingness to undertake adaptation measures have confirmed this correlation [12, 28, 30, 40] . On the other hand, some authors report only a weak relationship between climate change awareness and willingness to adapt and found other factors more important [37] .
Quite surprisingly, neither perception of climate change risks nor engagement in adaptation processes were found to be influenced by respondents' income or level of the education, as reported by some authors [28] . Education level was significant only in the case of climate change awareness, where people with a higher level of education were more likely to support the statement that climate change is happening. However, these results do not confirm the assumption that people with higher levels of education and income are more environmentally conscious and involved in adaptation actions.
The majority of respondents (50.6%) had already undertaken some form of individual actions, which is a substantially higher proportion when compared to 38% of respondents in 2013 [9] . These actions are closely linked to adaptation (particularly soft and technical measures) and mitigation efforts (mainly energy, water savings, recycling, etc.). Among the most preferred measures were water harvesting and water and energy savings, undertaken by 59% of respondents in total. Insurance against extreme weather events was preferred by 17%, early warning and waste recycling by 6% of respondents. Brügger et al. [41] found that mitigation and adaptation responses are closely associated. Other studies also adopted a framework interlinking adaptation and mitigation actions [42] . Moreover, people who believe climate change will have negative impacts have positive attitudes towards both of these responses.
There are several other factors influencing personal attitudes toward climate change and willingness to accept adaptation and mitigation measures not addressed in this study. Values, particularly pro-environmental values, play a significant role in climate change risk perception. For instance, studies in the UK show that the perception of anthropogenic climate change is strongly associated with pro-environmental values [33, 43] . However, climate change concern and proenvironmental values might not lead to direct support for adaptation measures [31] . To a great extent, perception of climate change risk is influenced by emotional factors, including individual values and political preferences [4] . Risk perception is also affected by emotional processes; people often favor emotional feelings to predictions of climate change-related hazards [19] .
Limitations of the Study
In our study, we are focusing on the perception of climate change and adaptation in the general population. We found that gender and other sociodemographic factors such as age and education, as well as previous experience with extreme events, play role in the climate change 14 concerns and willingness to accept adaptation measures. However, further work is required on understanding the factors driving the climate change attitudes and adaptation, such as for example community level impact and most vulnerable groups of people or specific sectors [44] . There are also methodological limitations resulting from the bivariate analysis of data. Another limitation is the time scale of the analysis where comparison of attitudes in different points in time would enable the analysis of change in the attitudes and factors which influence changing concerns and preferences for different adaptation options.
Conclusions
This study investigated factors influencing climate change perception and willingness to engage in individual adaptation and mitigation actions among the general public in the Czech Republic. Moreover, we examined the role of gender and previous personal experience with extreme weather events in climate change beliefs and willingness to undertake individual actions. We identified a strong link between gender as well as other sociodemographic factors (age and education), climate change perception and willingness to undertake individual actions. Previous experience with extreme weather events also played an important role with regard to individual actions. Interestingly, the majority of respondents are already undertaking some type of individual actions (adaptation or mitigation). However, these individual efforts would need to be addressed and supported by a consistent climate policy.
Climate change is expected to increase the frequency and severity of extreme weather events (mainly droughts, floods and heat waves) in the Czech Republic in the next 50 years. Therefore, understanding how individuals with prior experience perceive future risks and respond to adaptation policy is crucial for the support of such policy. Gender can provide a useful perspective on climate change adaptation. Further research is needed to explore the relationship between the particular type and intensity of experience of extreme weather events and its impacts on climate change beliefs, concerns and willingness to adapt. This knowledge would enable more effective translation of national climate change adaptation and mitigation policies into individual actions, for example by targeting specific groups of people by adaptation and mitigation programs. The provided results can support decision-making regarding adaptation policy and individual adaptation actions, as well as the directing of communication strategies of climate change issues towards the public.
